generated from G protein-induced PLCb activity. Alternately, over-production of PLCb reverses RNA-interference by C3PO presumably through its interaction with TRAX. However, this link between extracellular signals through G proteins and RNA silencing is not straightforward. PLCb only reverses silencing of specific genes. Using a set of biophysical tools, we show that the specificity of gene silencing by PLCb lies in the hydrolytic rate of specific RNA structures by C3PO that are affected by PLCb binding. Understanding the molecular basis for these specific effects will allow us to understand the more vulnerable genes.
2297-Wkshp
Slicer and the Argonautes Christopher R. Faehnle, Elad Elkayam, Astrid D. Haase, Gregory J. Hannon, Leemor Joshua-Tor. HHMI/Cold Spring Harbor Lab, Cold Spring Harbor, NY, USA. Argonautes are the central protein component in small RNA silencing pathways. Of the four human Argonautes (hAgo1-4) only hAgo2 is an active slicer. We have determined structures of the catalytically active hAgo2 as well as the catalytically inactive hAgo1, both bound to discrete miRNAs. The structures are strikingly similar. A conserved catalytic tetrad within the PIWI domain of hAgo2 is required for its slicing activity. Completion of the tetrad combined with a mutation on a loop adjacent to the active site of hAgo1 results in slicer activity that is substantially enhanced by swapping in the N domain of hAgo2. hAgo3, with an intact tetrad, becomes an active slicer by swapping the N domain of hAgo2, without additional mutations. Intriguingly, the elements that make Argonaute an active slicer involve a sophisticated interplay between the active site and more distant regions of the enzyme.
2298-Wkshp
Competition Between Micrornas and its Role in Post-Transcriptional Regulation Ofer Biham. The Hebrew University of Jerusalem, Jerusalem, Israel. miRNAs play a fundamental role in post-transcriptional regulation. It was found that the regulation is affected by competition between miRNAs for limiting amounts of shared components, required for their biogenesis and processing. More specifically, they compete for Argonaute (Ago), the catalytic component of the RNA silencing complex. Aiming to better understand the effects of competition in this context, we introduced a mathematical model and studied the change in the expression level of target genes under a variety of conditions (1). Due to the stoichiometric nature of the miRNA-mRNA interaction, the regulation is bi-directional, namely the transcripts affect the activity of their miRNA regulators. This implies that there should be cross-talk between mRNAs that share a miRNA regulator as well as between miRNAs that share common targets, which is mediated by the shared regulators and targets, respectively. We have analyzed a recently published, experimentally-determined human miRNA-mRNA interactome and found that it is a dense, intertwined network, suggesting that the effect of an expression change in a single mRNA or miRNA could propagate along paths in the network, affecting non-adjacent regulators and targets. Through computational modeling we determined the parameters governing the magnitude of this propagation and support the model by analysis of experimental perturbation data (2). Our results offer a new view of post-transcriptional regulatory networks, expanding the concept of ceRNAs (competing endogenous RNAs), implying significant cross-talk within the network with far-reaching consequences for perturbation effects. 
2299-Wkshp
Chimeric Switches: Cell-Fate Decisions via Microrna Dependent Regulation Herbert Levine. Rice University, Houston, TX, USA. Many metazoan cell-fate decisions are made via circuits involving translational regulation via microRNA's. This regulation involves in general modifications of both target mRNA stability and protein production rate. The degree of non-linearity in the "dose-response" is highly variable, and depends on the number of 3'UTR binding sites. Here, we describe a recently derived model of a specific microRNA circuit involved in the epithelial-mesecnchymal transition, of importance for both embryonic development and cancer metastasis. Our results imply that the form of the regulation allows in general for a hybrid intermediate state of the network, which we identify with cells undergoing collective motility and simultaneously exhibiting partial epithelial and mesenchynal phenotypes.
Workshop: Applications of Supported Bilayers
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Super-Resolution Methods to Understand Dynamics at Soft Interfaces Christy F. Landes, Ph.D. Chemistry, Rice University, Houston, TX, USA. Super-resolution optical techniques make it possible to characterize biological structural detail with precision of tens of nanometers, approaching the size scale of single biomolecules. More recently, super-resolution methods have been used to monitor dynamics at soft interfaces with similar spatial resolution. We report direct measurement of super-resolved single a-lactalbumin adsorption/desorption dynamics at single ligands on a porous agarose support, allowing the first direct test of a molecular-scale statistical theory of protein adsorption that was developed over 50 years ago. Together with a molecularscale comparison of engineered vs. accidentally clustered ligands, the resulting simulated chromatographic elution profiles demonstrate that engineered ligand clusters should be pursued for next-generation stationary phases for ionexchange protein purification. More generally, this study illustrates the type of new information that can be acquired by applying super-resolution methods to study dynamics at soft interfaces.
2301-Wkshp
Fluorescence-Based Tension Probes to Image Mechanics at the Lipid Membrane Khalid Salaita, Yang Liu, Yun Zhang, Daniel Stabley, Carol Jurchenko, Yoshie Narui, Yuan Yang. Chemistry, Emory University, Atlanta, GA, USA. Forces have a profound role across all living systems, and many essential biological processes ranging from development and migration to mitosis and meiosis cannot proceed without precisely tuned mechanical signals. Despite the importance of mechanotransduction, the molecular details relating the magnitude, timing, and location of forces to specific biochemical pathways remain poorly understood. The challenge pertains to developing molecular probes that allow one to simultaneously measure biochemical activation and mechanical tension in living systems. Herein, I will describe the synthesis and characterization of fluorescence-based turn-on probes in molecular tension fluorescence microscopy (MTFM) for imaging forces at the lipid membrane of living cells. MTFM probes take advantage of fluorescence quenching as a ''ruler'', and an extendable linker as a reversible ''spring'' with a known constant. Using this technique, a standard fluorescence microscope can be used to quantify molecular tension at the cell membrane of living cells. In this talk, I will describe the development of second and third generation MTFM probes that allow allow one to quantify molecular forces with high spatial and temporal resolution for a wide range of receptors and cell types. I will describe the application of these sensors to image forces associated with a range of mechano-regulatory processes that occur at the lipid membrane of the cell, such as endocytosis, Notch receptor activation, and integrin adhesion receptor activation.
2302-Wkshp
Quantifying Membrane Viscosity by Monitoring the Rotational and Translational Diffusion of Tracer Particles Raghuveer Parthasarathy. Physics, University of Oregon, Eugene, OR, USA. The two-dimensional fluidity of lipid bilayers enables the motion of membrane-bound macromolecules and is therefore crucial to biological function. However, lipid bilayer viscosity remains difficult to quantify, largely due to the diffusion coefficients of membrane-associated tracer particles being non-trivially related the viscosity of the underlying membrane. We address this with a new technique in which determination of both the rotational and translational diffusion coefficients of membrane-linked particles enables quantification of viscosity, measurement of the effective radii of the tracers, and assessment of theoretical models of membrane hydrodynamics. Surprisingly, we find a wide distribution of effective tracer sizes, due presumably to a wide variety of couplings to the membrane. The measured relationship between translational and rotational diffusion for two different lipids with phosphatidylcholine headgroups provides support for the classic hydrodynamic models, and is also well fit by a recent extension of this model that accounts for local membrane deformation. We further compare the effective viscosities measured for different membrane geometries, such as planar membranes and giant vesicles. Tuesday, February 18, 2014 455a 
